Introduction
In this paper we describe various techniques, some of which are already used by devotees of the art, which relate certain maximal subgroups of the Mathieu group M 24 , as seen in the MOG, to matrix groups over finite fields. We hope to bring out the wealth of algebraic structure underlying the device and to enable the reader to move freely between these matrices and permutations. Perhaps the MOG was mis-named as simply an "octad generator"; in this paper we intend to show that it is in reality a natural diagram of the binary Golay code.
There are two versions of the MOG in print: the author's original version which appears in [5, 6, 7, 8] , and what is, in effect, the mirror-image of this which is used in [1,3,4,10]. Certain subgroups "look better" in each system and so it is worthwhile having both arrangements available. We shall indicate which we are referring to at any point by appending the subscripts M and M' respectively.
The octads in each case are, of course, those listed in [9] . N.B. To go from M to M', or vice versa, take the mirror-image or equivalently (modulo M 24 ) interchange the last two columns. correspond to the permutation indicated in Fig. 3 . (ii) A pleasing construction of the Golay code and, hence, of M 24 can be furnished straight from here.
A.2. Identification of permutations of M 2l with matrices (modulo the centre of SL 3 (4))
A matrix is determined (up to multiplication by a scalar matrix) by its action on the triangle of reference ((100)', (010)', (001)') and the unit point (111) Note that the graph automorphism of L 3 (4), which interchanges points and lines, cannot be realised here. Label points in the complementary 16-ad as 4-dimensional vectors over GF 2 to give the 16-point affine plane. The stabilizer of an octad is now the semi-direct product of the elementary abelian group of translations generated by addition of a vector by the matrix group L 4 (2). This semi-direct product may be written as 5 x 5 matrices in the standard way. We have the following identification: 
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Plainly a Sylow 2-subgroup of M 24 may be taken as the non-singular upper triangular matrices in this identification.
B.3. A related maximal subgroup-the trio group
It will be noted that the elements a, /}, y act identically on the three bricks and, with the labelling 0 0 1 2 4 0 3 6 5 may be seen to generate PSL 2 (1) with a: x-*x + l, fi: x->2x, y:x-* -l/x. As was pointed out in [2] the permutation (oo 0)(l 3) (2 6) (4 5) and its 7 images under L 2 (7), together with the identity permutation, form an elementary abelian group of order 2 3 . If we place an element of this group in each of the three bricks but with the restriction that the product of the three be the identity, we obtain an elementary abelian group of order 2 6 . This, together with the above-mentioned L 2 (7) and the S 3 bodily permuting the bricks, gives the maximal trio group of shape 2 6 : (S 3 x L 2 (7)).
B.4. The centralizer of an involution
The centralizer of a central (1 8 . 2 8 ) involution, which we may take to be (e u \), will consist of all non-singular matrices of the form It has shape 2. C.I. The stabilizer of a decomposition into 6 mutually complementary tetrads [9] or a sextet [2, 6 ] is a maximal subgroup of shape 2 6 :3S 6 , and an example is the subgroup preserving the columns of the MOG. The permutations in the normal subgroup 2 b fix all the columns and have a four-group action on them. We denote these actions:
(and note that 1 + co + co = 0, in the obvious sense).
The elements of the 2 6 now become 6-dimensional vectors over GF 4 and clearly form a 3-dimensional subspace, We take as basis: have cycle shape 1  8> 2  8 while the  remaining 18 have cycle shape 2 12 . These 18 fall into 6 blocks of size three under multiplication by co; that is they consist of the non-trivial elements of 6 disjoint fourgroups which, of course, correspond to 1-dimensional subspaces over GF^. A set of generators for the six 1-spaces is:
As usual the most pleasing outcome occurs as our S 6 realizes both its 6-point actions: one on the six tetrads of the sextet, the other on these six four-groups. Thus the stabilizer of a four-group remains transitive on the tetrads and vice versa. 
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It should be noted that (a,b} = 3-A 6 , the triple cover of A 6 .
C.3. The Sylow 2-subgroup of M 2 4
Now the vector space together with the upper uni-triangular matrices over GF 2 «ft,c,d> above) and the field automorphism (a), clearly generate a subgroup of shape 2 6 : (D 8 x C 2 ) which must be a Sylow 2-subgroup of M 24 . Indeed we see from the above that 
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FIGURE 7
The Sylow 2-subgroup of M 24 .
